Abstract: Anthropogenic activities have increased the amount of urban wastewater discharged into 18 natural aquatic reservoirs confining in them a high amount of nutrients and organics contaminants.
Introduction

34
Diverse human activities have increased the amount of urban wastewater effluents discharged The Figure 1 represents a novel way to describe graphically the obtained matrix S from the 106 reconstructed metabolic model at genomic scale of this particular consortium of microalgae-bacteria.
107
The abscissas axis represents the internal and exchange fluxes and the ordinates axis denotes the this maximum yield by the bacteria can occur either in a photoautotrophic or photoheterotrophic 138 scheme of the consortium, its value is less than the one obtained by the microalgae. On the other hand, the removal of external ammonia (NH3ext, ( )) by bacteria in Figure 2 , can be seen 
Analysis of the best Extreme pathways analysis for nutrients removal
160
Considering only the ExPas that showed removal for the four nutrients species, there were 161 obtained 864 feasible ExPa, 96 were for a photoautotrophic scheme and 768 for photoheterotrophic 162 scheme. Nevertheless, with the announced ExPas it was necessary to reduce them even more. The ExPas were calculated base on the explained and analyzed principles elsewhere [20, 21, 27] , satisfying the constraints of steady state
the restrictions of non-negative internal fluxes -satisfying the thermodynamics of the biochemical reactions-
and the appropriate low and up boundaries α and β for the exchange fluxes b, such as the nutrient fluxes
An algorithm was developed in the MATLAB platform (The Mathworks, Inc., USA). From every single 
247
The in silico removal of Nitrogen and Phosphorous by this consortium were carried out only when 248 there was biomass formation for both microorganisms. Therefore, that means that the elimination of 249 these nutrients was only by assimilating them into biomass and hence, an interaction of symbiosis is 250 critical to obtain the best removal yields. The above results indicated that there was no formation of 251 others byproducts containing Nitrogen or phosphorous compounds with this particular co-culture 252 and all are directed to microalgae and bacteria growth.
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Even with a lack of detailed experimental information, like kinetics constants and flux limitations for 254 most reactions, we have been able to show a closed behavior that could happen in a biologic system as 255 a quaternary wastewater treatment. Finally, it should be noted that the developed genomic model of 256 microalgae and bacteria is not limited to only one purpose.
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